Introduction: Drug resistant tuberculosis (TB) among the new and retreatment cases was seen to be 5%. Multidrug resistant TB to at least isoniazid and Rifampicin is an alarming threat to the community and the scenario is even worse for retreatment cases showing rising trend over the years. A systematic analysis of the nature of the resistance conferred may contribute in understanding the common as well as rare genetic alterations that ultimately led to the genotypic resistance. The study thus involves a probe into the most common and rare patterns of genetic mutation that have led to the rifampicin resistance among the retreatment cases. The common and rare codons along with their change in amino acid sequences involved in conferring the resistance were looked for. Methods: The detection of the patterns genetic mutation is done by the Genotype MTBDR plus V2 kits (Hains Life Sciences) based on DNA strip technology (line probe assay).
IntroductIon
Worldwide, tuberculosis (TB) accounts for the highest morbidity and mortality among the infectious diseases. The drug resistance has further worsened the situation increasing the resistance toward the first line of drugs.
Drug resistant tuberculosis (TB) among the new and retreatment cases was about 5%. This was in accordance to the surveillance done in the year 2000 and 2001. [1] The overall proportion of multidrug resistant TB (MDR TB), defined as TB resistant to at least isoniazid (INH) and rifampicin (RMP), with or without resistance to other first line drugs, was 5.3%, ranging from 0% to 35% of reported TB cases. [1] The percentage among the retreatment cases showed a steady rise over the years. The retreatment cases contributed about 20% of multidrug resistant TB among the high TB burden nation. [1] In 2009, only 30,000 (7%) of the 440,000 estimated MDR TB cases globally were notified, and of them, only 11,000 (3%) were put on treatment known to be consistent with international guidelines. [2] Majority of the analysis were done by reversed hybridization using oligonucleotide probes. [3] In 1994, in 35 countries, the first WHO-IUATLD anti-TB drug resistance surveillance was carried out. The study showed primary and acquired multidrug resistance as 1.4% and 13%, respectively. An estimate of 489,139 cases of multidrug-resistant TB (MDR-TB) emerged in 2006. [4] The percentage among the retreatment cases showed a steady rise over the years. The retreatment cases contributed about 20% among the high Tb burden nations. [5] In the year 2012, percentage was about 20%. [1] About 3% of the MDR cases.
It has been understood that the nature of the resistance plays an important role in conferring resistance and contributes substantially in understanding the epidemiology of transmission of strains among the population.
The study involves a probe into the most common patterns genetic mutation that has led to the rifampicin resistance among the retreatment cases.
This resistance pattern obtained showed maximum of heterogenous strains. This may be suggestive of capturing a generation under the process of conversion. Population of both the mutated strains as well as wildType (WT) are within the range of analytical sensitivity of MTBDR Genotype Version 2 among the majority of retreatment cases tested for.
Study design
The study design involved conduction of the line probe assay (LPA) on the sputa collected from retreatment cases that showed recurrent smear positivity even after treatment completion with the first line of anti-TB drugs. Smear-positive samples were subjected to the LPA directly after subsequent extraction of the genome and multiplex polymerase chain reaction (PCR) of the specific gene segments using biotinylated primers. [6] The extraction of the bacterial genome was done using Lysis buffer. The multiplex PCR cycle involved 15 min at 95°C (1 cycle) for denaturation, 30 s 95°C, and 2 min 65°C (20 cycles) for annealation. Twenty-five seconds 95°C, 40 s 50°C, and 40 s 70°C (30 cycles) for amplification and 8 min 70°C (1 cycle) for extension. [3] The targeted genetic segment ranged from codon 505 to codon 533 of the rifampicin resistance determining region (RRDR).
The most common among the absence of a single WT segment were WT2, WT3, and WT 8, which was around 2.71%. The point mutations involved codons 505-509.
The most common among the exclusive presence of mutation bands with corresponding absence of the WT band at codon 530-533 (around 14.93%) [ Figure 1 ].
Among the majority of cases considering all possible combinations, it was found that combination exhibiting the presence of both WT8 and MUT3 contributed to the most of the rifampicin resistance conferred, (about 60.63%) involving the codon 530-533 [Chart 1].
results
A total of 442 cases of rifampicin resistance among retreatment cases were studied. Genetic pattern analysis of these isolates was done by reversed hybridization technology using oligonucleotide probes covering codon 505-531 of the rifampicin resistant determining region [ Figure 2 ].
Among the resistance only due to the absence of WT band(s) with no positive mutation band absence of WT2, WT3, and WT 8 contributed to the majority cases of rifampicin resistance (2.71%). This involves the point mutations, Among the resistance due to development of positive mutation band(s) and absence of corresponding WT band(s). Presence of MUT3 with the absence of WT8 showed 14.93%.
Among the cohort showing resistance due to the presence of mutation band(s) whereas corresponding WT band is also positive MUT3 Pos along with WT 8 pos contributes to the majority of the rifampicin-resistant cases about 60% (with confidence interval ± 2.52 at 95% confidence limit).
[7]
As an inference, it can be drawn that heterogenous strains may be suggestive of capturing a generation under the process of conversion. Population of both the mutated strains as well WT are within the range of analytical sensitivity of MTBDR Genotype Version 2 among the majority of retreatment cases.
Among the 442 cases, no mutation was observed at codon 518-521.
The presence of the most common pattern Presence of WT8 and MUT3. The pattern contributes most to the rifampicin resistance isolates among retreatment.
dIscussIon
In the study, it was observed that the most common resistance pattern was exhibited by the combination of the presence of Mut3 along with WT8 (about 60.63%).
WHO validated the technology of Line probe assay for rapid screening of Multidrug resistant cases. [8] Reversed hybridization using oligo nucleotide probes were done for the RRDR region following previous studies. [9] The probes that targeted the RpoB in the assay, successfully detected >93% of the rifampicin resistant strains (both monoresistant and MDR), national recovery of 95%. [10] Presence of both WT8 along MUT3 indicates heterogenous strains in majority cases of the individual undergoing the retreatment regime. Further sequencing can give us the idea about the particular point mutations that have occurred.
The majority of the rifampicin resistance in the study occurred due to the mutations in the rifampicin resistance determining Region81 bp region of the Rpo B gene. [11] This pattern was reported at a lower percentage in an earlier study, that is, 2.6% [12] among newly treated cases. The higher percentage may be a reason of heterogenous population found predominantly in the retreatment group. As the study included MDR suspects within the retreatment group as per the programmatic diagnostic criteria. [13] Among the 442 cases, 3 were extrapulmonary sample among 10 cases. Earlier studies have shown mono rifampicin resistance detection of 3.90%. [14] The sample is statistically not significant to comment on any definite pattern dominance among the extrapulmonary rifampicin resistant cases.
Here, it is to be noted that the MUT3 involves a mutation at the codon 531 and 533 regions. Within the RRDR of RpoB gene. [9] The area involves the occurrence of four point mutations out of which the most common is the S531 L. The other rare mutations are S531Q, S531Q, and L533P [ Table 1 ]. The codons for which mutation probes were designed are highlighted [3] Sequencing would definitely reveal that whether any rare mutations prevail in this demographic zone.
It has been observed that the occurrence of mutations in the RpoB gene of RIF-resistant Mycobacterium tuberculosis isolates varies in different parts of India. A previous study from Asia showed about 47.51% of isolates common mutation Ser531 Leu. [15] Earlier studies shown S531 L (61.9%) and S315T (71.4%) mutations were the most common mutations in rifampicin-resistant TB isolates among extrapulmonary TB cases. [16] The analysis has shown that only around 14.93% cases reflected exclusive mutations at around 531 533 region. Presence of both WT and MUT3 accounted to a striking percentage of 60.3%.
[ Table 2 ] showing a heterogenous generation of susceptible and resistant strains at the same time.
conclusIon
This pattern analysis showing maximum of heterogenous strains may be suggestive of capturing a generation under the process of conversion. Population of both the mutated strains as well WT are within the range of analytical sensitivity of MTBDR Genotype Version 2 among the majority of retreatment cases. A machinery to quantify the strains among the group and thereby calculating a standard deviation from the mean would give us a clear picture about proportion of population getting mutated during the first-line retreatment regime. Spoligotyping would have been of considerable help in determining strain-specific mutations.
The retrospective analysis showed how heterogenous population prevailed in the retreatment groups. Treatment failure default rates thus complicated the drug-resistance scenario which occurred due to the lack of diagnostic methodology. The study reiterated the decision of universal DST testing in order to impart early treatment on early diagnosis.
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